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UMAN GROWTH NORMONE AQUEOUS
FORMULATION

CROSS REFFRENCE. TO RELATED
APPLICATIONS

This cace it 2 US. vational sage application of PCT!
US93/07149. filed Jal. 29. 1953, which is a enntauation of
(1.S. palert appliation Ser. No. 07/923.401. filed Jul. 31.
1992. naw abandoned. which is a coatinuation-in-part of
U.S patent application Ser. Nu. 07/751.424. filed Aug. 26
191, now alandoned. which is a cumtivuing application o
U patent application Ser. No. OT7IN2.262. £3cd Ape 1S
1URS. now 1S, Pat. No $.(M6.88¢

FIELD OF THL INVENTION

The present iovestion is directed tr pharmuweeutical for
radlatioes vootainiog humas growth hommaouc (WGl asd W
methads for making aad using such (rrmulations More
particularly. this investion selkss to soch phanmacemtical
formulaiions haviag increased stahility in aqueous ‘ormu
tation,

BACKGROUND OF THE INVENTION

Human gowth harmooe formulaioas known is e ast
ar: all lycphilized peeparations requisiag neconstitution. Pes
val, Prowrepin® AGI consists of ¢ mg hGIL. 40 reg
manzstcd. 0.) jug mosobasic sodium pheschate. 1.6 my
cibasic sodium pbosphate. recoastiteted to pH .3
(Priaeign’s Desk Reference, Medical Ecuvecmicy Co.
Orawell NJ.. p 1049, 1992). Per vinl. Hamagon=® aGll
cegasic ! S mp WGH. 28 mg manaitol, S ma plyaipe. 1128
mg dibaic sodiuro phospbate. recopstituted o pHl 7.8
iPhvscian's Desk Referenre, p. 1266, 1992),

Far a grocral review for growth acrmonc firmrolstions.
se2 Peadman et Al Curren? Communications in Molecuiae
Hiningv. mis D, Marshak and . Liu. pp 2= Cudt
Spriny Hutor Laboratory Fress. Cold Spring Hartwe N Y.
1989 Onher publications of intesest regazding stabilazation
of prote:ns are as folluws,

US Fat No. 4297344 disdoses sabdizating of coagu-
(330 factors I and VL. aptittrombin [ and jiasminsgen
againtt heat by adding selevizd aminn acide woh as glycine,
alwiaz. hydroxyproline. gutatune. and aminohunyric acid.
ated 4 cerhakydeate such a3t a mencaectaride.. an
oligaaccharide, of a sugas alcohol.

UK. Py. No. 4.783.441 discloses & method for the
prevestina of desaturativa of pruteiss such as iasulio i»
sgucons salution at inerfaces hy the sddition of up to 00
PP surface.active substances comprizing a chain of
alternating. weakdy bydrophilic and weakly hyvdrophnbic
zunes at pif 6.8-8.0.

U.S. Pas. No. 4.812.587 diwhises a method of stahilize-
toen of iscrieskin-2 using human serum albumin.

Eusopean Patent Application Publicatina No. () 103 746
disclotes dabilization of growth gruracting hormnzes witk
polvois consisting of soa-teducing sugars. sugar alcohals,
sugx acids. peatservthrital, lactose. water-soluble dcxvans.
and Ficoll. amino acids. polymers of amine acids having 3
charged side group ot physivlopical pil. asd ctolise salts.

Eutopeae Patemt Application Pebiicstion No. 0 211 AQY
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sl e the eahiiizating of gronth aesemating b wm inecin

A po. magix faomned by o block cupelymer cntaniog
pelyexyethylene-polyaxypropylese ussts and novizg am
aveeape mwalecular weight of ahat 1,103 to abost 4060
Lusupean Putent Appiliuativn Puldication Nu. 0 333 917
dizciones 3 Mdiopically active conyrositing 127 slow releas

2
characterized by a waler solution of 3 complex hefwess 3
protein 304 a carterhydrate.

Austrdlizn Patent Application No. AU-A-30771/89 dis-
clases wabilizetias of growth horuene using glvcise and
maneitol

US. Pat Ne. $.096.38% (which is nut price ant) discloses
a futnulatios of hGH for lyophilizatios contsising giycisc.
mangitol 3 nua-kmic swrisaaat. 2nd a hutfer. ‘The wstan:
inveative provides 2y uscxpectedly subilized aqueous for-
awlation ia the absemx of glycwne.

YGH undergues reveral Jepradative pathways. esperially
dearmidmion. aggregating, cippieg of the peptide backbouc,
and oxiat:an of meduorins residues. Magy of these reac-
tinas caa br Jdnwed sipnificamty by reroaval of water from
the protsin. However. the development of a3 agucous Lo
mdatios for hGH Ras the advaniages of eliminatiag reccn-
stitulion efrors. Licrehy incressing dosing accurscy. as well
as simplifyiag the use of e product climically. thereny
imcreasiog patictu compiiarce. Thua, it is an objective of this
isvestion to provide ca agueous hGH formoulstion wiich
provades acceptable costol of degradation products. is
stable (o vigorous aghation (which isduces apgcgaton;.
and is resistant 10 microbsal costarination (whuch allows
muluple use packaging).

SUMMARY OF THE INVENTION

One azpect of the invention is 8 stabie. pharmaceutically
aceeptalie. aqurnus femulation of human growth harmone
campriting human groewth hormosce. 8 duffcr. s pov-ionic
cirtactyr!, apg oplinnally. 2 neutral salt. maomstol. and a
presa@vaive.

Afuther aspect of the inveption is 3 method of preveating,
degaureion of humar growth homsoas aquecys formula.
rone cemiwitar RXine human mosth heemone and 3
A pomic rfaovant 1 ke range of 0.3=5% (w/vy (weight'
volums. §3 vt apedher aspect of D~ nvention. s sia™-
lzed formyalation is stored fue O=1% months at 278

DESCRIMION OF THY FIGLRES

FIG. 1 is a size exclusing cheeratogram of aqucous
growth hormons formulation stared fur 23 days at 40° C.
fie... thermaliy s@essedy and for oac ycer o 57 (. (ic.
reeoronendzd comdivons {02 starage).

FIG. 2 ix a plot of Arthegivs rate spalysis of growth
hurmuse sgpregative in aqueous formulation.

FIG. 3 is as aniog cxchapge chromaingram cownpariag »
thermally swessed (407 C.) agueous formulativa hGll
sample with an squeous formuistios hGH sampic swreéd
undar recommended conditions (2°-8* C.) for onar vear.

FIG 6 is a plot of Amhenjus rate aaalysis of hGH
deamidxrica in squeoks f X

FIG. § is a graph of the perceatage roosomcr prescot is
the variou: formulations where manntol has been subst-
tted with a nevutral sall.

DETAUED DESCRIPTION OF THE
INVENTION

A Deficitngs

The tallowang tarme 2ee intzaded th have I indicaied
recanicg denolod below as used in e spacificetion and
ciamms

The imn-"h gonth b " o "hGl!' dennie
buinan growth hormome produced by mothods includiog
palwa suwice cxaction and pucificauns. and by recosubi-

BEST POSSIBLE COPY



: 3
nant cell culture systems. Its sequence and chasacteristics are
set forth. for example. in Hormone Drugs, Gueriguiae et al..
US.P. Conveauos. Ruckville. Md. (1982). The terms like-
wise cover binlcgically active humas growth homose
equivalests. e.g.. difering in one or racre amino acidls) in
the overall scqueace. Furtbamore, te terms used in this
application are intcaded to cover substitution. deletion asd
icsertinn anino acid vagiaots of hGH. or postwansiaiional
nmdifwauuss. Two species of aote ae the 151 amiao acid
tauve species (somavopia) asd e 192 Jcid

Page
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Neutral salis sueh 2> sodium chloride or potassium chio-
rids are optionally used in place of sugars or sugar alcohols.
‘The salt cooccaaation is adjusted to ncar isotosicity.
depeanding oz the other ingredients preseat in the fonoula-
tios. 'or cxaraple. e concetiration range of Na('l may be
$0-200 mM. dependiag on the other ingredients presemt.

lo a preferrzid embodiment. the {ormulation of tie subject
inveativa compeies Wic following cormponeats at pit 6.0.

Narrminal methionine (met) species (wwmagrm; coromonly
rdzined secombinantdy.

The term “phacmaceutically effective amuat™ of WG
refers 10 that amount the peovides thempeutic effect in en
cdminiwcation regimen. The compositions harect arc pwe-
parsd containing amourms of hGH a1 least about <11 mg/nil.
upwiasils of showt 10 mg/ml. pweferably (ruen shout § mp/ml
o shewt 20 mgsmi, more prefershly froam about 1 mpmi w
ahwest & mg‘mi. For use of these compositings in adminis<-
TaLoa to humas patiests sulering trom hypaonituitary
dwarfism. for example. these compositions coglain from
abwsat 0.1 g/ w0 about 10 mg'nd. vuresparding & the
currently contemplated dosage regimen for the inteadsd
weaurent. The concestration range is ndt crincal W0 the
wivention. aud awy be varicd by the cliniciaa.

B Cenerad Methods

The instant inveming has po requircment for glvcine.
Glycine is ar optiosal compoaest of the squeous
torruulatson. although wrth less sdvastage in Tve squecus
torrwlations hereof com with those formulationc that
we lyophilized for later tilution. A L of glyciac
wifl ranye wom O rog/mi to about 7 mg/ml.

Not.ioaic surfactants ioclude a polysorbate. such .s'

pely-crhate 20 or 80, ete.. and the pulotemers. such a¢
jotoxaer 184 or 188, Plusenic® polyols. and othet
cthylene/poilypropylene black polymess. et amzunts < e, -
Uve 18 pravide 2 stable. agqueous tormuiauen Wi he s
wiually in the range of fiosn abowt G.1% (Wivh 1 abuut 7%
1w/iv). more preteradly. 0.1% (wAv) to shout 1% cwwv). The
uee of pondonic surfactants promits e formuiation to Lz
cxposc 1o shoar eod surface sresics withou: causimg dena.
tation of the protein. For example. such turfactan:-
containing fuormuations are employed is arnnn’ devices
such o8 thuie used in palmoaary dusiog snd peedleless jet
INfECUN guks.

Bufter« include phohate. Tris. citrats. succinate. acewte.
r histidine buffers. Moust sdvantageousty. the buffes is w the
ragge of about 2 mM to about 30 mM. The preferred bulfer
is 3 sodium citrate buffer.

A preservauve is included is the formulation te retasd
microbial growth and therchy allow “muitiple wse® packag-
ing of the WGH. Preservatives includc pheaoi. beozyl
alcchol. metacresol. ncthyl parabes. propyl parsben. bes-
talconiura chioride. sod beazotheaium chioride. The gwe-

ferved preservatives include 0.2-0.4% (wiv) pheand and

0.7-1% (wiv) benzyl alcahol.

Susable pii raages, admsied with butfer. for aqueous
hGH (urraulation are from about 4 10 8. more pecferably
ahout 3.3 to ahowt 7, miost advastageously 6.0 Preferably. o
bufler cosceatration range is chusen 1o minimize
deamidation, agpregative. and precipitation of kGH.

Maobitol raay vptionally be inctuded in Uk aquews H(iH

fornudstion The gwefemred anxwunt of mann:iol i st 5§

gm0 about 80 mg/ml. As as alternative 1 sanuital.
other sugars of sugat alvahals are used. such as isrtone,
mrehaloxe. sachioie. «orbitol. xydital. ribita. mywninosital,
galaviinl. and the fike.

5
Ingradees Quanudy ‘g
[T} 3
S8 Cibonde .”"
Byerrdan 22 20

i~ b TLYS T 18
Phawnl b
Swnr werr bk

It will be usdersiond that the above quantitics are sorae-
what fexiblc within ranges. as sct fuxth in racre deotail shove.
and that e marerials are iMerchangeable within the com-
ponest caizgurics. “That is. polysarhate 30, or 3 poluxama.
1uay be substiruted fut polysorbate 29, 2 suctanase & aewte
hufler cnuld isstead be creployed. and alteraative preserva-
tives and difcrent pHs could be usedd. 1n additiocs. move thas
ose bufcriog agent. presesvative. sugas. peutral sall of
non-ion:c surtaclast rmay be used Freterably. the tormula-
tion is isconic and sterile.

1a general. the formulations of the subject invertion may
comaip other compoaents in amounts got detractiog from
the preparatior of sable fxms 1ad ia amousty suitabic for
effecuve. safe pharmaceutical administration. Fur example.
other pharmacewiically accepuabdle excipients well known (o
thase sidlied ia the art may forro & part of the subject
.. corepo-iticas. These igclude. for example. various bulking

agents  add;tiwmai budeling epents. chelatiag syents.

arctaadante, cuselvents and the S speific ecamples of
theve covid incdude uw-tylamine saits {*Tris balfer™. and
disendsucn edetate.

-

EXPERIMENTAL EXAMPLES
A. Arsay Methods

Anive exclsnge chsomaography (HPTEC) was run oo »
TSK DCAE SPW columa (1.0<7.5 cm) & 45° C. with & flow
ratc of 1).5 mi‘mis. The colutan was egquilibrated ia 3¢ mM
powssium phesphate, pH 3.5, containing {0% (wiv) acxto-
Flution was performed uslag a 28 minuts gradiest from
£0-100 mM powsssium phosphate. pH $.5 with cosstast
107 (wA) asctoniTile. The columan jaad was 83 pg of
peofein. Detection was at 230 aML.

Noadcnatusing size exclusion chromatography was s
o8 a TSK 2000 SWXL. columa is 0 mM sodiuen phasphate,
pit 7.2 ceataining 150 mM sodium chiaride. The flow rate
was 1 mi/min. with a 50-79 pg coluran osd and detection
af cither 214 2ad 280 am

Denaturiag size exciusion chromalography wes rua o8 &
Zixbax GF230 column in 200 mM sodium phesphate, pH
6.6-7.20.1% SDS. The flow zats was {.0 mimiaute. with 3
with 2 $0-75 pg orluma lcad apd datectioc o cither 214 sad
250 am.

B. Formulaticn Prepaanion

1a gesral. squevus hGH formulatioo samples {ur analysis
in thess eaperimental examples were prepared by huffer
cachange on a gel hitauos colums. (he eichos buta
contamed cither sodium chloride ar mannitol. huffa and the
pod-iomuc surtectant in thels hinal rativs. This reseluag

-

-

~
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nlution was diluted W0 » desized hGH concedtration and the
preservauve was added. The solution was steril: filtered
using a derilized membrase fAlter (0.2 micros pore size oc
equivalent) and filled into sterile 3 oc type 1 glace viale,
stoppered and scaled with aqueous-type tutyl rubbee stop-
pers and aluminum Bip-off type caps.

The squecus hGGH forrmulation used in the experimental
examples consisted of $.0 rag somatropin (Gevectech, lac.).
4.0 mg manndtol, 2.5 mg pheaol. 2.0 mg polysarbate 20.
and 2.8 mg todium citrate. pH 6.0. per ml of solutioa. The
Iy ‘philized formoulation used as 2 reference fox' comparison
i the examples consisied of 50 rag somatropin. 1.7 mg
eivcinz. 45.0 mg maonitol. 1.7 mg sodium phosphate. 9 xp
henzy! slenkol per mi sterile solutica atiee secumtitutios.
C. Eaauple 1

Chicruical Stahility of the Aquecus Formulation

Vialy of the hGH aqueous furmulation (lots 127IR/584-102
and 12738/88.10%) were incubared at cither recommended
srrage 1emperatuses of 2'-3 €. of elevaled suxage Leon-
peratures of 1SY U, or 2§° (.. sad thea reruoved o vanious
ume points and assayed for changes in pH. eolor and
appearasce. and pratein conceastration. s addition. saapies
were ucubated a 40* C. in ueder tn swdy degradativa
pafteras under exreme siress conditions. Degrsdation pat-
tems for the aquenus formulation were also compared 1o the
known degradatinn patgcras for tyophilized groath hne-
mane

Alter storage at 2°-3° (. for up W oe yeas. the aqueous
romulation showed iasignificant chaoges in pH. color ansd
sppeazance. aud peotein coocenlration. Nundesawring size
*xviusion. HP1L.C performed on <ampies stoced for up to oas
cear A 2= C. showed no significant aggregation of ths
drag preduct (F1G. 1). This result is unexpected in Lght of

he tuaching of US. Pa. No. $.096.888 tha: givuane cor-

Tihutes 10 preventiag agpscpation in the brophil.zed prope:
uce. .

Al temperatures shove §° . bttle of ga chang: s in pH or
potein coaccaration were obened ~ver ume  Visual
wepection revealed ad increase in opalescence witk: time tar
sauples stored at 40° C. This chagge was minimal dunng
stocage at 15°-25° C. and has cut boeo observed during
2--8° (0 sorage.

The anount of degradatioa praduct was cilculated as an
area percentage of the total hGH asea of the chromatogzam.
Tor raie constant for each reaction was thes calculated by
subwractinr; the percentage of degradation pwoduet {rom
100+, takiag the log,,. 20d plotting agaisst the time i days.
The slope of & straight Line 10 £1 these data was usd as the
reecticn coasant (k). Arrhenius analysis was doae by plot-
ung the astural logarith fia) of the absolute value of each
calculated 1eactios rate coastant at 15°. 23°, and 40° C. as
a function of the averse absolute temperaturc and thes
cxTymizteg to ¢ C. Arrhesius and reat Bme rate analysis
tFIG 2) of data from the size exciudos HPLC ipdicste that
the amavnt of growth horpoee sgpregatios after 18 months
o stemage will be less thas 1% (wiv).

Aanive exchange HPLC asaly:is performed on the aque-
s LGH formulation stoced ot 40” C. indicated an incicase
11 a5idic peaks over 2K days (FIG. 3). Theee of these peaks.

48

[

chring at abont 16, 17 S, and 26 mimnrs. were funduced by -

RCGH deamidatide at positioss 149, 182, aad 149 plus 152
Asrhecivs and real Ume rate ada'ysis (F1G. 4) of daa from
this mathod. were plotted as desrribad ahove. aad indicate
that the amoust of deamidated MGII in these lets afrer 18
medthe of storage at 2°-8* C. will be about 9% (w/vi. This

(1)

6
includes an initial amouot of about 2.4% (w/'v) deamidated
NGH at tine zero. Values as high as 15% (w/v) deamidation
have been sepored for other hGH products (Larhazmar. H..
etal, (198851 Int. J. Pharmacendcs 23:13-23). Akthough the
raie of deamidation i faster i the aqueous stalc. Uus Iac 15
auaimizcd &t pH 6.0 and below.

D. Exampie I}

Physical Stability of the Aqueous Formwlauon

Each of six vials of lyophilized gowih hotmone were
raconstitutzd wih 1 ml tacteniosatic water for injectisc
tBWFT) USI Afier dissalviag, the custcots ware tans-
t2:1ed 10 ¥ oc vials, stoppersd. and capped (0 peovade the
sarue coatiguratie as hat for the aquenas [urmulatios The
siv vials of the hGH aqucous feemsalaten and six vials of
iccoasdnutcd fyophilized WM were vigorously shaken top
20 bvwitow in 3 haeizontai fashion o a Giac.Col Shaker-n-

* te-Ruund al 240 olts per misue wring 8 stuhe seiting of

2.5. pviag a borizogual displacement of 821 e for up 10 24
houn at foom temperatire 10 #3363 the effects of agitation
or. physical subility of the MGiH aqueous formulation. Al
twelve sammples were placed in 2 staight Lne o8 ths shaker
v assure that they waie all espused to the same force for
cach {armuulatior. Two vials were removed for assays o 3G
minutes. 6 hours. and 24 howrs.

The recults are digplayed in Table ) Agitation produced
very lile change in #he visual clarity of the aqueuus
formraulation. There was no chagge in whe content of 1ol
growth hacrooae monomuce a3 detected by a aundenaturing
size =xclusion HPLL assay. This assay detects sonvovalent
sggepates. which are completely dispersed by SDS in a
duadasiag size eactasion HPLC as.ay

By compariwa, thssc ressits alse Jenergstraizd that Gic
raccuvtinted iyophilized DIodust Wi MOIS senvitive to
trravnenl. even afler oaly 30 minwtes of shaking. This
sensitivity i npical for ali cerrently avaladls formulations
af h(GiH. ather (ran 1he aqueous farutadan of e instant
ioventon. The incleiion of the pcacionic surfactant is the
most Laportan: facta in preveatiag s phesnmeron fror
occumag.

TABLE |
%l i’ Agiatun o Rruen Tomgrrvwe an hOR
Ajwom I )00 v 1yoptilaat
*
S ISEC  Sohdk % Toedd
Sups ColovAgpewnsts  Moumar Powm  Mewwaer
Uoshahen
ciraivotork NI NO D
Agamras clomiceineiens ”»e N ND
L.r philiase charicorriess el " 90
Lyupbil <k irricas ND o ND
ke
a8
AJarnn very alaghtiy [ 1] (L) N9
cpelrures sshene
AQren ety snglsly yon 1098 i«
apakescest ~-o wiess
Lwcptiliand slypnly oprisassat’ “e no "4
Lugldien)  ckasohaan s 100 (279

BEST POSSIBLE Copy
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TABLE l<ontinucd TABLE 3
Efe:t of Apiusm ¥ Kew: Tasprrature oo MGH Fonipiag JTowl £ [13. 8
Acusms Foronuiston vs ieocnsutwsd Lycpbilusd .
v b Rewunor § CImpontos
(Y [N 0 1% (a/v) polysorwe
| HPSEC  Suhdk % Tow!! 30 oM maenaot
Sunple Colne/ Appe sunse Mowansr Prowis  bocomer < : :: (;3 polczane 193
Shaken | [d a uh l.-'v) mivarsae 20
(X1} 0 M sasainl
—rr— a2 N1C lelv) miutacaey 188
Aqwreus shghly of dlescenss ") 1 ®n W oM et
¢nlaticre A ] U 1% jee; jolotams: (84
AJroe nealecancckvien N 1 9 ) o enamtot
T ptilaed very LR n s 1 L 1% tai ) s nuee 20
ombescatiy slicw e /1M N
Sroen [1] O 2% (wiv) pelyoae 20
Lrpluucl ery " ot ? “y QUIM NI
rpelmcawyelb e m 2 Q1% (wiv) priysuete 2D
[ 3] 2 154 NaC3
ttmben . (4] I terdv) priy e 10
M i ¥t cabl wameswl
Agurras alghihy e b3 Yin
opalercay Re claim:
caloriess .Ahu horsruone ising’
A claeckein ms  ND 1. A human gouth formulation comprising
Jwoplilued  very clndy/yelioe 0 ns o 3V ar ! mg/mise 20 mg'ml hurcas growth hormose.
© h) butfer system providing pH 5.5 w pH 7.
Lrosteiuad  very clmodpiyslioe 67 s se € 0.1% wiv 16 1S WA suionic surfactant, and
© db S0 mM ta 200 mM of pcutral salt
heron

‘Tewsl evevwnsy ~ ‘K nervees > % wivhle e wy i
. faample I8

Preservauve Effcctivencss ia the Aque we
Formulation

Samries of AGH aquenus formulation wers subjscted o
bacteria! challeage sccording tn as abbweviated challeage
usiag the sandard US.I° test. In this test. a suspeasing of
citter £. coli & S. gureus was added to ap aliquad of hGH
aquevys formuiation (o give a final cuacestrayon of hactaria
hetween 10° 12 10° CFUVal. Viabie bacteria remaining in
e tudes were counted immediately and after 4 and 24 hours
iacubation at 20°-23- C The percentage change i the
cnacentration of the microorgamsms dusiog the chalenge
was caiculated acconliag to die following equation:

. Werst 7= Xwun » 100
S nital oger w e s Y1

The sesults of this experiment indicated that for twn
sgecist of bacteria. coaceatratioas of visble bacreria were
reduced 1o less thas 0.01% of the initial concentrations after
24 hours.

F Caasuple IV
Substitution of Maagitol with Salt

In this experiment aqueous forrouiatinns of NGH were
compared that varied in cooceatrations of salt. masnital. and
ooa-jvaic surfscust All furmulstions conwined S mg/m)
hGH'0 25% (w/v) pheaol/IC mM swdium clirte. pH 0.0
Samples were stored 3-4 moaths at 2°-3" C FIG. § indi-
cates the pertestage mosomer presemt in the isdicated
tormulatons. The Tahle below indicates the « onymasition of
each formulatios. These sesulls demodstrate the unexpected
stability of hGH in & formulation in which masnital has hera
substituted with a aeutral salt in the prescace of a surfactaat.

"

©

54

ia 2 sterile injactahle aqueous vehicle,
wherein sud formulation is 3 Jung term cold lemperature
stirage statle lor ¢ 1o 1S monibs at 2° 10 §° C.. directly
iniecuble. phasmaceutically accepuable liquid. free of gly-
Line and waadital.

2. The tonuuiating of claim 1 whereia the sosioaic
surfactant is a puiazamer.

3. The fuemdlation of claim 2 whercia the polozamer is
pelovamer 1R o pojorazucs 184,

4 The formeidaton of claim 1 wherein the oosionic

. swfasztant is 8 paysorbats.

€. The (camuladon of claim 4 whereia the priysorbate is
polysortaie 27 or prlysorhate §0.

6. The forruulation of claim | whereia the scutral salt is
sodium chiorkdc o potassium chioride.

7. The famulsuon of claim 1 whireis the huffer hutfen

“ the formulation tw siwwat pH 6.

8. The formulstioz of claim | whercio the buffer is
seizcted boro the group codsisting of citate. pbusphate,
Tiis. succinate. acelate. aad histidine buffcrs.

9. A humas growth hormoae formaulation cuasisting
ersetially of:

) | mg/ml to 20 mg/ml human growth harmoar.

b) huffer syseers providiog ptl 5.8 w pil 7.

) 0.1% wi to 1% w/v nomionic surtactast.

d) 50 mM to 200 mM of scewral salt sad

€) 3 preservative.

ia a sterile injectable aqueous vehicte,
whercin sud formulation 1» 2 jvag term cold tcmpaatwre
storage stable for 6 to 13 rmoonths st 2° to §¢ C.. direcdy

- injectable. pharmaceytically scceptable liquid free of gly-

cine and manairol

10. The fuenulation of claim 9 wbacis the uvaionic
surtactant is 3 pulocares.

1L, The famutation of claim 10 whexein the poloxamer is
polozamer 18§ o pnlotaroet 184.

12 The formulation of claim 9 wherein the moajogic—
sacfacuapt is a polyscrbate.

BEST POSSIBLE COPY
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L1 The facmulation of claim 12 wherria the polysacbate
it potysorhate 20 or polysorbate ¥0.

14. The formulation of claim 9 whegsein (h? aeuta salt 13
sddinm chleride or potassium chlocide.

15, I formulation of claim 9 whereia the bulfer buffers
the frmulation tc about pH 6.

16. The formulation of claim 9 whereis the buller is
sclected from the group consisting of cirate. phosphste.
Tris. succinate. acetate. and hustidine huffers,

17. The formulation of claim 9 wherein the preservative
is schected from the group consistag of phennl. bearyt
aluttiol, moew-cresol. methy! patsben. propyi parahen. bea-
ralkosium chicride. and beazcthoaium chicride.

18. A dircctiy injestabc aquevus | human growth hormoee
furinuleivu comsidtiag of

§ mg'ml human growth haemone.

A5 mg/ml sodium chinvide.

2.0 rcp/mi polyscebate 20.

2.5 mprenl sndium citrate. and

0.5 mg/ral phenol

io = pH 6 buffered agueous vehicle:
whercin said formulation is a loag term cald temperaturc
storage stable for 6 (o 18 months at 2° to & C.. diractly
injcctable, pharmaceutically accoptable liquid. free of gly-
cinc ané manaitol.

12. The foemulation of claim 18 packagad in sioppered

and capped sterile glass vials.

20. A method fer using human growth hormone compris-

ing e steps of !

A) formulating said human gowsh hormuee oo an
aqueous liquid formlativa compeising:

a) | mg/ml to 200 rg/m! human growth hormons.,

h) tuffer cystem providing pH S.S 1w pH 7.

) 0.1% w/v to 1% w/v pop-ionic surfactant, aodt

d) 30 aM to 200 mM of acutral talt

ia a pharmsceutically acceptable. iniectahic <terile
aquevus vehicle. said formulation being frec of gly-
cine and maanitol;

B) cvrag said formulation as se ageenus liguid 1w trom
sin to 18 mooths at 2° C. to 8° €. thereby foving a
siored forqwlation: aad

Ch dizcetly injecting said stoccd formulatios into a psticat
10 oecd of burap growih hormoae therapy.

10

21 A razthod foc using human grewth hormoas cctopns-

ing e steps of

A) fwmnlating saut human growth hormene into an
agucous Liquid rocrou.aton copsisting csscchially of:
a) 1 mg/mi to 20 mgml humas growth harmose,

b) tude system pronidiog pH 5.5 to pH 7.

©) C.1% w/v 10 1% WV somonic surtactast

d) 30 oM to 200 mM of acutral salt sad

€) & prescevative,

in 3 pbymaceutically acczptable. injectable merile
ajueuns vehitle soid frwlaion Ixing free of gly-
cine and maonitol: -

B storing said fermulation as as squenus liquid fie from
+ix 10 1% months at 2° C. w0 R° C. thereby formung
stored furmulation: and

C) direcdy injecting said swored formoulation :aio 3 patient
in nced of human grauth harmone therapy.

2. The methad of clum 21 whereia in the aqucous liquid

“ 1Omwiatios

the human growth horrnee is present at $ mg/ml.

Gie huller system is a8 sadiom civat: buffer prvidiog pH
6.

e poly asbate sosiosic surfactast is 2.0 rag/ral polysor-
bate 20.

the peutral sal: is 8.8 mg/ml sodium chlotide aud

the peeservative 1s €5 mg/ral pheaol.

23. A method fux us.:g humag growth hormone compris-

. ing the steps of

3

»)

A formuisting sa¢ buipan guwth hoamuse ion as

aqueous hiquid {umulauus conyxising:

a) | mg'mt to 20 myy/rul bumag govwth hormane,

b huffer systemn providng pH £.5 o pH 7.

€) G.IS Wi to 1% wA noa-ionic surfactant. aod

d) 20 mM tv 200 mM of aeutral salt

in a phameaceustcally acacpbl:, imicctable sterile
aquecus vehicle:

R) storing said formulation as a8 aqueous Liquid (or from
s1ix to o Jeast IN moaths at 2 C. to 8 C. thereby
farming a siored farmulaton, and

Crdirecry injecung said siored formmulation iato 8 patient
i0 ored of bumag growth hanmooe terapy

BEST POSSIBLE copy -



NDA LABELING SUPPLEMENT (PUBERTAL DOSING): ] ITEM 14
Nutropin AQ® [somatropin (rDNA origin) injection]

14. PATENT CERTIFICATION WITH RESPECT TO ANY PATENT WHICH CLAIMS
THE DRUG

All investigations in this application were conducted by or for the applicant; hence, this
section is not applicable.

U.S. NDA: Nutropin AQ®—Genentech, Inc.
1/19-676 LSupp (PD): 14.doc
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Exclusivity Checklist

NDA: ﬂ?OéQ 2-0/ l
Trade Name:
Generic Name:

Applicant Name: @ 2!2% le ” —g gy,
Division: __DWEN L, HED-G/0 '-
Project Manager: U mﬁ%

Approval Date:

PART I: IS AN EXCLUSIVITY DETERMINATION NEEDED?

1. An exclusivity determination will be made for all original applications, but only for certain|
supplements. Complete Parts IT and III of this Exclusivity Summary only if you answer "yes" to

one or more of the following questions about the subm:ss:on ]
a. Isit an original NDA? Yes No | v i
b. Is it an effectiveness supplement? . : Yes v |No
c. If yes, what type? (SEI1, SE2, etc.) S¢E -

Did it require the review of clinical data other than to support a
safety claim or change in labeling related to safety? (If it required Yes .~ [No
review only of bioavailability or bioequivalence data, answer "no.")

If your answer is "no" because you believe the study is a bioavailability study and,
therefore, not eligible for exclusivity, EXPLAIN why it is a bioavailability study, including your
reasons for disagreeing with any arguments made by the applicant that the study was not simply
a bioavailability study. '

Explanation:

If it is a supplement requiring the review of clinical data but it is not an effectiveness
supplement, describe the change or claim that is supported by the clinical data:

Explanation:

d. Did the applicant request exclusivity? Yes No |
If the answer to (d) is "yes,” how many years of exclusivity did
the applicant request?
IF YOU HAVE ANSWERED "NO" TO ALL OF THE ABOVE QUESTIONS, GQ
DIRECTLY TO THE SIGNATURE BLOCKS.
2. Has a product with the same active ingredient(s), dosage form,
strength, route of administration, and dosing schedule prewously been {Yes No | A
approved by FDA for the same use?
If yes, NDA #
Drug Name:
IF THE ANSWER TO QUESTION 2 IS "YES," GO DIRECTLY TO THE SIGNATURE
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BLOCKS.
3. Is this drug product or indication a DESI upgrade? Yes No | .~

IF THE ANSWER TO QUESTION 3 IS "YES," GO DIRECTLY TO THE SIGNATURE
BLOCKS (even if a study was required for the upgrade).

PART II: FIVE-YEAR EXCLUSIVITY FOR NEW CHEMICAL ENTITIES

(Answer either #1 or #2, as appropriate) OT APPLICABLE
1. Single active ingredient product. Yes No

Has FDA previously approved under section 505 of the Act any
drug product containing the same active moiety as the drug under
consideration? Answer "yes" if the active moiety (including other
esterified forms, salts, complexes, chelates or clathrates) has been
previously approved, but this particular form of the active moiety, k
e.g., this particular ester or salt (including salts with hydrogen or Yes o
coordination bonding) or other non-covalent derivative (such as a
complex, chelate, or clathrate) has not been approved. Answer "no" if
the compound requires metabolic conversion (other than
deesterification of an esterified form of thie drug) to produce an
already approved active moiety.

If "yes," identify the approved drug product(s) containing the active monety, and, if known,
the NDA #(s).

Crug Product

NDA # '

Drug Product

NDA #

Drug Product

NDA #

2. Comrbination product. Yes No

If the product contains more than one active moiety (as defined in
Part I, #1), has FDA previously approved an application under
section 505 containing any one of the active moieties in the drug
product? If, for example, the combination contains one never-before- Yes No
approved active moiety and one previously approved active moiety,
answer "yes." (An active moiety that is marketed under an OTC
monograph, but that was never approved under an NDA, is
considered not previously approved.) ]

If "yes," identify the approved drug product(s) containing the active moiety, and, if known,
the NDA #(s). .

Drug Product

NDA #

Drug Product .

NDA # _

Drug Product

NDA #

—
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IF THE ANSWER TO QUESTION 1 OR 2 UNDER PART II IS "NO," GO DIRECTLY
TO THE SIGNATURE BLOCKS. IF "YES," GO TO PART IIl

PART IIlI: THREE-YEAR EXCLUSIVITY FOR NDA'S AND SUPPLEMENTS

To qualify for three years of exclusivity, an application or supplement must contain "reports of
new clinical investigations (other than bioavailability studies) essential to the approval of the
application and conducted or sponsored by the applxcam This section should be completed only
fiif the answer to PART 1I, Question 1 or 2, was "yes."

1. Does the application contain reports of clinical investigations? (The
Agency interprets "clinical investigations" to mean investigations
rconducted on humans other than bioavailability studies.) If the
application contains clinical investigations only by virtue of a right of
rreference to clinical investigations in another application, answer
"yes," then skip to question 3(a). If the answer to 3(a) is "yes" for any
investigation referred to in another application, do not complete
remainder of summary for that investiggtion.

IF "NO," GO DIRECTLY TO THE SIGNATURE BLOCKS.

2. A clinical investigation is "essential to the approval” if the Agency could not have approved
the application or supplement without relying on that investigation. Thus, the investigation is not
essential to the approval if 1) no clinical investigation is necessary to support the supplement or
application in light of previously approved applications (i.e., information other than clinical trials,
such as bioavailability data, would be sufficient to provide a basis for approval as an ANDA or
505(b)(2) application because of what is already known about a previously approved product),
for 2) there are published reports of studies (other than those conducted or sponsored by the
applicant) or other publicly available data that independently would have been sufficient to
support approval of the application, without reference to the clinical investigation submitted in
the application. For the purposes of this section, studies comparing two products with the same
ingredient(s) are considered to be bioavailability studies.

a) In light of previously approved applications, is a clinical
investigation (either conducted by the applicant or available from Yes ~ N6
some other source, including the published literature) necessary to
support approval of the application or supplement?

If "no," state the basis for your conclusion that a clinical trial is not necessary for approval
AND GO DIRECTLY TO SIGNATURE BLOCKS.

Basis for conclusion:

Yes + [No .

t) Did the applicant submit a list of published studies relevant to
the safety and effectiveness of this drug product and a statement that Yes No_ |
the publicly available data would not mdependently support approval -
of the application?

1) If the answer to 2 b) is "yes," do you personally know of any
reason to disagree with the applicant’s conclusion? If not applicable, [Yes No
answer NO. -

If yes, explain:
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2) If the answer to 2 b) is "no," are you aware of published
studies not conducted or sponsored by the applicant or other pub icly Y N
available data that could independently demonstrate the safety and ©s o v
effectiveness of this drug product?

If yes, explain:
c) If the answers to (b)(1) and (b)(2) were both "no," identify the clinical investigations
submitted in the application that are essential to the approval.

Investigation #1, Study #: M A3BOq NDy—
Investigation #2, Study #:
Investigation #3, Study #:

3. In addition to being essential, investigations must be "new"” to support exclusivity. The
agency interprets "new clinical investigation” to mean an investigation that 1) has not been relied
on by the agency to demonstrate the effectiveness of a previously approved drug for any
indication and 2) does not duplicate the results of another investigation that was relied on by the
agency to demonstrate the effectiveness of a previously approved drug product, i.e., does not
redemonstrate something the agency considers to have been denionstrated in an already
approved application. -

a) For each investigation identified as "essential to the apprcval,” has the investigation been
relied on by the agency to demonstrate the effectiveness of a previously approved drug product?
(If the investigation was relied on only to support the safety of a previously approved drug,

answer "no."
Investigation #1 Yes No |
Investigation #2 Yes No
Investigation #3 Yes No

If you have answered "yes" for one or more investigations, identify each such
investigation and the NDA in which each was relied upon:

Investigation #1 — NDA Number
Investigation #2 —- NDA Number
Investigation #3 - NDA Number

b) For each investigation identified as "essential to the approval,” does the investigation
duplicate the results of another investigation that was relied on by the agency to support the
effectiveness of a previously approved drug product?

Investigation #1 Yes No | /
Investigation’ #2 Yes No
Investigation #3 Yes No

If you have answered "yes" for one or more investigations, identify the NDA in which a
similar investigation was relied on:
Investigation #1 «- NDA Number
Investigation #2 - NDA Number
Investigation #3 — NDA Number

If the answers to 3(a) and 3(b) are no, identify each "new" investigation in the application
or supplement that is essential to the approval (i.e., the investigations listed in #2(c), less any
that are not "new"):

Investigation #1 M rggoa : . H Y #H—

=
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Investigation #2

Investigation #3
4. To be eligible for exclusivity, a new investigation that is essential to approval must also have
been conducted or sponsored by the applicant. An investigation was "conducted or sponsored
by" the applicant if, before or during the conduct of the investigation, 1) the applicant was the
sponsor of the IND named in the form FDA 1571 filed with the Agency, or 2) the applicant (or
its predecessor in interest) provided substantial support for the study. Ordinarily, substantial
support will mean providing 50 percent or more of the cost of the study.

a. For each investigation identified in response to question 3(c): if the investigation was
carried out under an IND, was the applicant identified on the FDA 1571 as the sponsor?

Investigation #1 7 Yes +"INo
IND#:
Explain:

Investigation #2 Yes [No
IND#:
Explain:

Investigation #3 Yes |. 0
IND#: .
Explain:

b. For each investigation not carried out under an IND or for which the applicant was not
identified as the sponsor, did the applicant certify that it or the applicant's predecessor in interest
[provided substantial support for the study? '

Investiﬁation #1 Yes No
IND#:
Explain:

Investi_gration #2 ' Yes (No
IND#:
Explain: -

Investiggtion #3 - Yes No
IND#: '
Explain:

c. Notwithstanding an answer of "yes" to (a) or (b), are there | {1 |
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other reasons to believe that the applicant should not be credited with
having "conducted or sponsored” the study? (Purchased studies may
not be used as the basis for exclusivity. However, if all rights to the | Yes No v
drug are purchased (not just studies on the drug), the applicant may be
considered to have sponsored or conducted the studies sponsored or
conducted by its predecessor in interest.)

If yes, explain:

B

* dignature 6t PM/LSO

Date:\?oa/ﬂo

Signature of Nivisian Nirart~-

Da

[
L0

Division File
HFD-93 Mary Ann Holovac




PEDIATRIC PAGE

(Complete for all original applications and al efficacy supplements)
NOTE: A new Pediatric Page must be completed at the time of each action even though one was prepared at the time of the last action.

By HO-5 X A"013  syppiement £/ 3 Circle one(SEY €7 SE3 SE4 SE5 SE6

/U.,n.‘ffd‘p,n S(sm MmMCrduUAR ‘W\]
#FB) 10 Trade and generic names/dosage form: y ecti Action: @PAE NA A

Applicant é)f»v\ entealin ‘Therapeuuc Class __anowtih 'ﬂothn\wc -~ . -
@M\&Nﬁz e M\g ) 105—“% oy "68’”““% emyrera. tool (vus deas te MogadJ-BuaJ::
Seonatyen ¢ T, o lovi, qn_SSc.r.raE:ﬂ Yehnoue wnall

Indication(s) previously approved _< ,
Pediatric information in labeling of approved lndu:mon(s) is adequate 4(3) T (2 st stetu 9“--“*/“\“-.
hreads? ’\-cfblau_ww.tng

Proposed indicatioq in this application ~

) P Con hvluz, Jumg adakenomee ua & HA
FOR SUPPLEMENTS, ANSWER THE FOLLOWING QUESTIONS IN RELATION TO THE PROPDSED INUIC ON. ﬂm
IS THE DRUG NEEDED IN ANY PEDIATRIC AGE GROUPS? X Yes (Continue with questions) __No (Sign and return the form)
WHAT PEDIATRIC AGE GROUPS (S THE DRUG NEEDED? (Check alf that )

i Neanates (Birth-1month) V' Infants (Imonth-Zyrs} V_Children (2-12yrs) v Adolecents(12-16yrs)

inadequate ___

_\( 1. PEDIATRIC LABELING IS ADEQUATE FOR ALL PEDIATRIC AGE GROUPS. Appropriate information has been submitted in this or previous
appﬁcamnsandhasbeenadamutdyammmdnﬂnhbﬁmoumumhmwhwngfwalpﬁnmmm& Further information is not
required.

—_2. PEDIATRIC LABELING IS ADEQUATE FOR CERTAIN AGE GROUPS. Appropriate information has been submitted in this or previous applications and
has been adequately summarized in the labeling to permit swsflctory labeling for certain pediatric age groups (e.g., infaats, children, and adob:cems
but not neonates). Further information is not required. - _ .

3. PEDIATRIC STUDIES ARE NEEDED. There is potential for use in children, and further information is required to permit adequata labeling for this use.
— 8. A new dosing formulation is needed, and applicant has agreed to provide the appropriate formulation.
__b. A new dosing formuiation is needed, however the sponsar is gither not willing to provide it or is in negotiations with FDA.
—=¢. The applicant has committed to doing such studies as will be required.

{1} Studies are ongoing,

{2) Protocols wers submitted and approved.

{3) Protocols were submittad and are under review.
(4) If na protocol has been submitted, attach memo describing status of discussions.

d. If the sponsor is nat willing to do pediatric studies, attach copies of FDA's written request that such studies be done and of the sponsor’s
written response to that request.

_\Z 4. PEDIATRIC STUDIES ARE NOT NEEDED. The drug/biologic product has little potential for use in pediatric patients. Attach memo explaining why
pediatric studies are not needed.

—5. if none of the above apply, attach an axplanation, as necessary.

ARE THERE ANY PEDIATRIC PHASE IV COMMITMENTS IN THE ACTION LETTER? _ZY.: __No
ATTACH AN EXPLANATION FOR ANY OF THE FOREGOING ITEMS, AS NECESSARY.

This gage was completed based on information freee - ARAS. (RATULM) o.g, medical review, medical offce, toam leader)

f lﬂ - s ’b'l‘-\"ou -

Signature of Preparer and Title . Date

Orig NUAIBA# 2O 322013 .
HF D=y 0 fDiv File
NDA/BLA Action Package

HFD-006! KRoberts {revised 10/20137)
FOR QUESTIONS ON COMPLETING THIS FORM CONTACT, KHYATI ROBERTS, HFD-6 (ROBERTSK)



NDA LABELING SUPPLEMENT (PUBERTAL DOSING): ITEM 16
Nutropin® [somatropin (rDNA origin) for injection] o

16. DEBARMENT CERTIFICATION

[Section 306(k)(1) of the Act (21 U.S.C. 335a(k)(1)]

This is to certify that Genentech, Inc. has not and will not use, in any capacity, the
services of any person debarred under subsections (a) or (b) [Section 306(a) or (b)}, in
connection with this Supplemental New Drug Application (NDA).

IRTEN,

Signed by:

Robert L. Gamick, Ph.D
Title: =  Vice President, Regulatory Affairs
Date: &// ' /1(

U.S. NDA: Nutropin®—Genentech, Inc.
1/19-676 LSupp (PD): 16.doc



DEPARTMENT OF HEALTH AND HUMAN SERVICES Form Approved: OMB No. 0910-0396
Public Health Service Expiration Date: 3/31/02

'CERTIFICATION: FINANCIAL INTERESTS AND
ARRANGEMENTS OF CLINICAL INVESTIGATORS

TO BE COMPLETED BY APPLICANT

With respect to all covered clinical studies (or specific clinical studies listed below (if appropriate)) submitted

in support of this application, | certify to one of the statements below as appropriate. | understand that this

certification is made in compliance with 21 CFR part 54 and that for the purposes of this statement, a clinical
istigator includes the spouse and each dependent child of the investigator as defined in 21 CFR 54.2(d).

[ Please mark the applicable checkbox. l

— (1} As the sponsor of the submitted studies, | certify that | have not entered into any financial
arrangement with the listed clinical investigators (enter names of clinical investigators below or attach
list of names to this form) whereby the value of compensation to the investigator could be affected by
the outcome of the study as defined in 21 CFR 54.2(a). | also certify that each listed clinical
investigator required to disclose to the sponsor whether the investigator had a proprietary interest in
this product or a significant equity in the sponsor as defined in 21 CFR 54.2(b) did not disclose any
such interests. | further certify that no listed investigator was the recipient of significant payments of
other sorts as defined in 21 CFR 54.2(f).

See attachments

Clinical Investigators

~~ (2) As the applicant who is submitting a study or studies sponsored by a firm or party other than the
applicant, | certify that based on information abtained from the sponsor or from patrticipating clinical
investigators, the listed clinical investigators (attach list of names to this form) did not participate in
any financial arrangement with the sponsor of a covered study whereby the value of compensation to
the investigator for conducting the study could be affected by the outcome of the study (as defined in
21 CFR 54.2(a)); had no proprietary interest in this product or significant equity interest in the sponsor
of the covered study (as defined in 21 CFR 54.2(b)); and was not the recipient of significant payments
of other sorts (as defined in 21 CFR 54.2(f)).

/ (3) As the applicant who is submitting a study or studies sponsored by a firm or party other than the
applicant, | certify that | have acted with due diligence to obtain from the listed clinical investigators
(attach list of names) or from the sponsor the information required under 54.4 and it was not possible
to do so. The reason why this information could not be obtained is attached.

NAME ] [ TITLE
kobert L. Garnick, Ph.D. : Vice President, Regulatory Affairs
)
FIRM/ORGANIZATION

Genentech, Inc.

DATE

A L - tlesfyg

Paperwork Reduction Act Statement

4n agency may not conduct or sponsor and a person is not requlred to respond to, a collection of
nformation unless it displays a currently valid OMB contro! number. Public reporting burden for this
:ollection of information is estimated to average 1 hour per response, including time for reviewing
instructions, searching existing data sources, gathering and maintaining the necessary data, ang
compieting and reviewing the collection of information. Send comments regarding this burden
estimate or any other aspect of this collection of information to the address to the right:

SIGNATURE

Depariment of Health and Human Sesvices
Food and Drug Administration

5600 Fishers Lane, Room 14C-03
Rockville, MD 20857

FORM FDA 3454 (3/99) Cremnd by Elecwune: Dacumem Sarvice/USDHHS: (301) 4432434 EF



List of PI’s and Sub-I’s for FDA Financial Disclosure

s
Yy

Principal Investigator Name

-

Gilbert P. August, MD

Department of Endocrinology

Children’s Hospital National Med Center
Washington, DC 20010

S s gl s

Genentech, Inc.
Protocol M0380g

Jennifer J. Bell, MD

Columbia Presbyterian Medical Center
Department of Pediatric Endocrinology,
BHN-106

New York, NY 10032

None listed on 1572

Dennis M. Bier, MD
St. Louis Children's Hospital
One Childrens Place
St. Louis, MO 63110

Thomas Foley Jr., M.D.
Children’s Hospital of Pittsburgh
Division of Endocrinology

3706 5™ Ave. at DeSoto Street
Pittsburgh, PA 15213-3417

None Listed on 1572

Ronald Gotlin, MD
The Children’s Hospital
1056 E. 19 Avenue
Denver, CO 80218

None listed on 1572

Madeline Harbison, MD

New York Hospital ~ Cornell Med Center
Dept of Pediatrics, Room N236

525 E. 68" Street -

New York, NY 10021

Raymond Hintz, MD

Dept of Pediatrics, 8-322

Stanford University Medical Center
Stanford, Ca 94305

Abby Solomon Hollander, MD
Washington University Med. Center

St Louis Children’s Hospital

Campus Box 8116, One Children’s Place
St. Louis MO 63110

None listed on 1572

Nancy J. Hopwood, MD

Professor of Pediatrics

University of Michigan Medical Center -
D3249 MPB, Box 0718

Ann Arbor, MI 48109-0718

None listed on 1572

Nelly Mauras, MD
Nemours Children's Clinic
PO Box 5720 )
Jacksonville, FL 32247

Margaret MacGillivray, MD
Children’s Hospital of Buffalo
219 Bryant St.

Buffalo, NY 14222

M0380g
8Apni99




Genentech, Inc.
Protocol M0380g

List of PI ’s and Sub-I’s for FDA Financial Disclosure

Principal Investggtor Name ind Addras oY

-fs' ié-u u.:,’ ‘

Wayne V. Moore, MD
Children's Mercy Hospital
Endocrine Department
2401 Gillham Road
Kansas City, MO 64108

Thomas Moshang, MD

Dept of Endocrinology/Diabetes
Children’s Hospital of Philadelphia
34" and Civic Center Blvd.
Philadelphia, PA 19104

F‘ nanclal Dlsclomre B

i

Katrina L. Parker, MD

Russell D. Cunningham, MD
Assistant Professor of Pediatric
Endocrinology

1600 Seventh Avenue South, ACC 608
Birmingham, AL 35233

A ———u—
e ————
S —
R
'—&_k
e, S
e s
pre—

Leslie P. Plotnick, MD

Department of Pediatric Endocrinology
Johns Hopkins Hospital, CMSC 3-110
600 North Wolfe Street

Baltimore, MD 21287-3311

None listed on 1572

Edward O. Reiter, MD
Department of Pediatrics
Baystate Medical Center
759 Chestnut Street
Springfield, MA 01199

ey
“

Alan Rogol, MD, PhD

University of Virginia

Health Sciences Center-

Department of Pediatrics, MR4-3037
Charlottesville, Va 22908

Karen Rubin, MD

University of Connecticut Health Center
Department of Pediatrics, Building 12
Farmington, CT 06030

None listed on 1572

William E. Russell, MD
Vanderbuilt University Medical Center
Nashville, TN 37232-2579

———

e e eemestmreann.,

Paul Saenger, MD

Montefiore Hospital, Division of Ped./Endo
111 E. 210 St.

Bronx, NY 10467

None listed on 1572

Denris M. Styne, MD
UC Davis

MS-1A, Room 1134
Department of Pediatrics
Davis, CA 95616

Thomas Wilson, MD
Department of Pediatrics
SUNY Health Sciences Center, T-11

Stony Brook, NY 11794

M0380g
BApril99




Genentech, Inc.
Protocol M0380g

List of PI’s and Sub-I’s for FDA Financial Disclosure

NETS

e

Principal Investigator Name and Address

®

RIS

sy, 2N

David T. Wyatt, MD

MACC Fund Research Center
Dept. of Pediatrics

8701 Water Town Plank Road
Milwaukee, WI 53226

- s :4’ .’y‘,;.
Sub-Investigator Names
o

Financial Disciosure

M0380g
8Apni99



ATTACHMENT

Notes to Certification for Financial Interests of Clinical Investigators

Study M0380g
Questionnaire packages were sent via certified mail to all investigators and
subinvestigators.

1) The following investigators/subinvestigators were unreachable because they
are no longer at the study site:

)

Russell D. Cunningham ‘replaced by Katrina L. Parker)

p— —

e ———

-

2) No subjects were enrolled at Karen Rubin’s site
3) No responses were received from the following subinvestigators at the time of

submission, and following the sponsor s sending of a second letter via
Federal Express.

——



OFFICES OF DRUG EVALUATION
ORIGINAL NDA/NDA EFFICACY SUPPLEMENT

ACTION PACKAGE CHECKLIST
nDAA( SQQ—’NIB ‘6-5‘3‘)1 Alu #mm /RP
Applicant: _(3) 1 g beah ' Chemﬂ'herlother Typcs

CSO/PM: C,Q_’_SM_ Phone: SFLY 23 MailCode: #FD-Sy0

ACTION PERF. GOAL DATE: _i/_i,[o_ DATE CKLIST CMPLTD:

Arrange package in the following order (include a completed copy of this CHECKLIST): _Check or Comment
1. ACTION LETTER with supervisory signatures AP__ |/ AE NA
Are there any Phase 4 commitments? Yes_ No
2. Have all disciplines completed their reviews? Yes v No
if no, what review(s) is/are still pending?
3. LABELING (package insert and carton and container iabeis). . Draft o
(If final or revised draft, include copy of previous version with ODE's Revised Draft
comments and state where in action package the Division's review Final

is located. If Rx-10-OTC switch, include current Rx Package insert
and HFD-312 and HFD-560 reviews of OTC labeling.)

4. PATENT INFORMATION v
5. EXCLUSIVITY CHECKLIST 1§
6. PEDIATRIC PAGE :
7. 992 E

DEBARMENT CERTIFICATION (Copy of applicant's certification for all NDAs submitted on or after June 1, 1992). -

i

Statement on status of DSI's AUDIT OF PIVOTAL CLINICAL STUDIES A/ A/ .
If AE or AP Itr, explain if not satisfactorily cofnpleted. Attach a COMIS printout of DS! status. :
If no audits were requested, include a memo expaining why.

9. :
DIVISION DIRECTOR'S MEMO | if more than 1 review for any |
GROUP LEADER'S MEMO |1 discipline, separate reviews |
MEDICAL REVIEW | with a sheet of colored paper. |
|
|

SAFETY UPDATE REVIEW |Any conflicts between reviews
STATISTICAL REVIEW |must have resolution documented
BIOPHARMACEUTICS REVIEW
PHARMACOLOGY REVIEW (Include pertinent IND reviews)
Statistical Review of Carcinogenicity Study(ies)
CAC Report/Minutes
CHEMISTRY REVIEW 12 l 5"‘7 7
Labeling and Nomenclature Committee Review Memorandum 44&
Date EER completed (attach signed form or CIRTS printout) A/[A OK_ " — No_—
FUR needed FUR razuested

"E\\\\\\

Have the methods been validated? Yes (attach) — No__—
Environmental Assessment Review / FORS! Review 4/A/  FONSI_—

MICROBIOLOGY REVIEW aal
What is the status of the monograph? -

10. CORRESPONDENCE, MEMORANDA OF TELECONS, and FAXes

NN

11. MINUTES OF MEETINGS
Date of End-of-Phase 2 Meeting MA
Date of pre-NDA Meeting dp ND#_ T

12. ADVISORY COMMITTEE MEETING MINUTES wk Minutes___—"Info Alert_—__
or, if not available, 48-Hour Info Alért or pertinent section of transcript. Transerlptc Norr%_

13. FEDERAL REGISTER NOTICES; OTC or DESI| DOCUMENTS N ’\/

ap—

14. If approval letter, has ADVERTISING MATERIALbeenrevnewed? Yes_ No____
if no and this is an AP with draft labeling letter, has Yes.doum\entauonauadled7(
advertising material already been requested? No, included in AP Itr

15. INTEGRATED SUMMARY OF EFFECTIVENESS (from NDA) - \/



ACTION PACKAGE CHECKLIST
- Page 2 -

16. INTEGRATED SUMMARY OF SAFETY (from NDA)

17. FDA LETTERS
& MEMOS

18. APPLICANT'S
LETTERS

19. CHARGE AND
HISTORY CARD

revision:1/16/98

< KPR




DMEDP HFD-510

Memo

To: NDA 19-676, Supplement #16
From: Robexrt S. Perlstein MD, Medical Officer
CC: Saul Malozowski MD, Team Leader

Crystal King, Project Manager _
Date: 3/29/2000
Re: Amendment to Review of Study M0380g

The purpose of this amendment is to comment further on which
baseline characteristics of pubertal children with growth
hormone deficiency (GHD) impact the response to therapy in the
high and standard dose groups. As stated in my primary
review, based on subgroup analyses (requested f£from and
supplied by the sponsor subsequent to the original NDA
submission) utilizing mean height standard deviation score (SDS) at near adult
height as the primary outcome measuwre, GHD patients whose baseline
height SDS were close to normal (>-1) did not require a larger
dose of recombinant human growth hormone (rhGH) during puberty
to attain a satisfactory adult height. On the other hand,
female gender and older age at baseline did not preclude a
benefit from the larger dose of rhGH.

Subsequently, analyses performed by the Agency’s statistical
reviewer (not available prior to completion of my review) were
brought to the attention of myself and my team leader by the
statistical reviewer during labeling meetings. Utilizing mean last
measured height adjusted for baseline height as the primary outcome measure,
female subjects did not benefit significantly from the larger
dose of rhGH, and in fact female subjects who were older at
baseline grew less after treatment with the larger amount of
rhGH (compared with the response observed in older females
treated with the standard dose of rhGH). In contrast, male
subjects of all ages appeared to benefit from the larger dose
of rhGH. These results must be interpreted cautiously in view

® Page 1



of the small number of females participating in this study (7
in each dose group). Nonetheless, it was decided to present
the results of this trial by gender in the label.

4]

Robert Perlstein MD, FACP, FACE 4
Medica}\Officer

s
S;ul Mé\lﬁwski Mb, th

Team Lea

CC: Original NDA 19-676; HFD-510 NDA 19-676
Original IND = <wesy . HFD-510 IND —
HFD-510 RPerlstein, SMalozowski, CKing

4

3

® Page 2



ENVIRONMENTAL ASSESSMENT
NDA 20-522-013

The categorical exclusion from preparing an environmental assessment was
granted (see Chemistry Review #2).



FILING MEETING MINUTES
7127199

Drug/Application: NDA 19-676/S-016 Genentech: Nutropin Pubertal Dosing
NDA 20-522/S-013 Genentech: Nutropin AQ
1. Filing Discussion:
a Clinical — No issues per Rob Peristein and Saul Malozowski.

> Note: Higher dose appears to be associated with acromegalic-type events.
This may be an approval/labeling issue. ‘

0 Pharmacology — No issues per Dave Hertig.

o Micro—Not needed

@ Devices—Not needed

o Project Management — Financial Disclosure ihcluded.

o Chemistry — No issues per Bill 'Bcrlin (via attached e-mail).

o Biopharmaceutics—Not needed per Rob Shore see review dated 7/21/99
Q Biostatistics — No issues per Joy Mele (screening table attached).

» Note: Need to review upcoming 4-month safety update to ensure there is
sufficient patient data to satisfy safety criteria.

DSI —No filling issues per Roy Blay.

(=]

2. Priority or Standard Review schedule: Prerity Standard



3. Clinical Audit sites (list): Roy Blay will ascertain the number of patients per site from
the sponsor and will then contact Rob Perlstein to determine review site.

4. Advisory Committee Meeting: ¥es No

5. Review Timelines/Review Goal Date (with labeling):

Q@ MS Project timelines for the entire project and for individual disciplines were
distributed. The UF)q for 19-676 s/016 is April 14, 2000, and April 28, 2000, for
20-522 s/013. Office level review is NOT required. Each discipline agreed that
all reviews, with labeling, would be signed and delivered to Crystal King on or
before Monday, February 28, 2000.

NOTE: This supplement is available in the electronic document room.

ACCEPTED FOR FILING

& s

. . - . \
Ws@l‘king, Regulhtory Project Manager Sa(l Malozowski\{\dedi

!

| Team Leader

Attachments:
(1)  e-mail from William Berlin dated 7/27/99 )
(2) 45-day screening by J. Mele

cc: NDA 19-676 s/016

NDA 20-522 s/013 - . .
HFD-510: C.King/S.Malozowski/R.Perlstein/D.Hertig/R.Steigerwalt/W.Berlin/S.Moore

R.Shore/H.Ahn/J Mele/T.Sahiroot
HFD-344 R.Blay



DMEDP HFD-510

To: NDA 20-522, Supplement #13
From: Robert S. Perlstein MD, Medical Officer
CC: Saul Malozowski MD, Team Leader
Crystal King, Project Manager
Date: 03/24/00
Re: Review of Safety Update

The Safety Update for NDA 20-522, Supplement #13 was submitted
on 19 November 1999 by the sponsor, Genentech, Inc. The
Safety Update reported safety data for Study M0380g between

2 June 1998 and 14 September 1999. An analysis of this safety
data can be found in the Medical Officer’s NDA review,
specifically in the review of Study M0380g in the Safety
Results section (pages 44-52).

51 ,

Robert Perlstein MD, FACP, FACE
Medical Officer

L{(/

gauriMalozdwski MDY/PhD|
Team i‘av'

CC: Original NDA 20-522; HFD-510 NDA 20-522 -
Original IND -~ HFD-510 IND
HFD-510 RPerlstein, SMalozowski, CKing

® Page 1



45-Day Screening of NDA's
Division of Biometrics Il HFD-715
NDA# 19-676 SE2-016
Priority Classification: probably non-priority
Drug: Nutropin (somatropin for injection)
Sponsor: Genentech, Inc.
Number of Controlled Studies:

Indication: treatment of growth failure due to lack of endogenous growth hormone
Date of Submission: June 11, 1999

Date of 45-day Meeting: July 27, 1999
Statistical Reviewer: Joy Mele, M.S. (HFD-715)

Volume Numbers in Statistical Section: Volumes 1-8

Brief Summary of Controlled Clinical Trial

Study # of Sites Design Treatment Arms Duration of Treatment
Number (N)
MO0380 20 US Open-label, 0.3 ma/kg/wk (49) Patients were followed until

randomized, ongoing | 0.7 ma/kg/wk (48) adult height (epiphyseal
of pubertal patients closure and no change in
height for 12 months




FILE-ABILITY CONCERNS

(TEM

CHECK
(NA if not applicable)

(Section on pages 4-5 of the RTF Guidance document)

Index sufficient to locate necessary reports, tables, etc
(1a) )

Overall index not adequate — study report index
good

Sufficient data listings and intermediate analysis tables
to permit a statistical review (1c)

OK

Original protocols & subsequent amendments available
in the NDA (1c¢)

YES

Endpoints and methods of analysis spelled out in the
protocols and followed according to the study report
(1c)

Protocol endpoint was adult height/ endpoint in
study report is near-adult height. ANCOVA
performed as described in the protocol

Interim analyses (if present) planned in the protocol
and appropriate adjustments in significance level made
(1c) '

Study is ongoing so this could be considered an|.
interim analysis

Intent-to-treat analyses performed {1¢)

Yes on primary variable

Effects of dropouts on primary analyses investigated
(1c)

An ITT analysis in addition to evaluable patients
analysis was done

Designs utilized appropriate for the indications OK
requested (2a+c)
Sufficient patient exposure to evaluate safety (3c, ICH | 272? — only 48 exposed to highest dose

E1A for chronic LT trt -1,500 total, 300-600 for 6
months, 100 for 1 year)

Safety and efficacy for gender, racial, and geriatric
subgroups investigated (3d)

It seems that no subgroup analyses were
performed probably due to the small number of
patients

Data analyses to support proposed dosing performéd
(31

Yes

Data from primary studies submitted on diskette or as
part of CANDA

Yes - new SAS datasets requested




HFD-510 DMEDP

Memo

To: The File

From: Crystal King, Regulatory Project Manager
Date: 04/12/00

Re: Pubertal Dosing Supplement Labeling

We have agreed upon and accepted the draft labeling as submitted by Genentech on April 10, 2000.

5

Sug-daﬁre Waﬂ? J
Biometrics Reviewer

&/

Robert Peristein, M.D.
Medical Reviewer /

cc: NDA 19-656/S-016
NDA 20-522/S-013
Division Files .
HFD-510 R. Perlistein/S.Wang/C.King
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. MEMORANDUM

DATE: - - April 11, 2000

5
FROM: JYohn K. Jenkins, M o qln /&Y

Acting Director, Division/ of Mbtalflic and Endorcrine Drug
Products
Directar, Office ot Drug rvarupuion i

TO: ) NDA 19-676

NDA 20-522
SUBJECT: Overview of supplemental NDA review issues
Administrative

Supplement 016 was submitted by Genentech to the approved NDA 19-676 for Nutropin -
(somatoropin [rDNA origin] for injection) on June 11, 1999. This supplemental
application was assigned a standard review. The 10-month user fee goal date for this
application is April 14, 2000. A companion supplément (013) was submitted to NDA 20--
522 for Nutropin AQ that cross references the Nutropin supplement and has an 10-month
user fee goal date of April 28, 2000.

linical/Statisti
This supplemental NDA application proposes the addition of a higher dose of Nutropin
(0.7 mg/kg/week versus the standard 0.3 mg/kg/week) for pubertal patients with growth
hormone deficiency. In support of this new indication, the sponsor submitted the results
of one open-label, randomized, multi-center trial in patients with growth hormone
deficiency who were previously receiving the standard dose of GH and were in the early
stages of puberty. Please refer to the medical review prepared by Dr. Perlstein and the
statistical review prepared by Dr. Wang for details of this study and its resuits. Overall
this study demonstrated that patients receiving the higher dose of GH had a significantly
higher last measured height than those patients who continued to receive the standard
dose of GH during puberty after a mean of 2.7 years of therapy. This increase in height
was accomplished without a significant or worrisome increase in adverse effects of GH.
An interesting observation was that patients who had a SD height score greater than -1.0
at baseline were able to attain normal adult heights with the standard dose regimen (mean
SD height score at near-adult height = -0.1). This observation should be
—— to avoid over dosing such patients in clinical practlce with GH. Overall the
study results support a conclusion that the higher dose regimen is effective in achieving
greater hefght in GH deficient patients during puberty than the standard*fegimen.
Information is lacking regarding the dose response for GH in these patients; howeyver, .
given the long-tetm nature of the studies to evaluate this endpoint and the safety of the
higher dose regimen in the current study, requirements for additional dose-ranging
studies do not appear warranted.




£

This supplemental application is approvable pending agreement on adequate labeling
with the sponsor.

Pharmacology/Toxicology
The sponsor did not submit any new animal studies in support of this new indication and
none are required.

Chemi Manuf: . {C !
The new dosage does not involve any changes in the drug product or manufacturing
procedures.

Data Integrity

No audits of the pivotal clinical study were requested from the Division of Scientific
Investigations due to the srnall numbers of patients enrolled at each study site and the
well established efficacy of GH in treatment of GH deficient children.

Labeling ,
There are several remaining minor issues related to the presentation of the data from the

high-dose study in the labeling that remain to be negotiated with the sponsor.

Recommendati

This supplemental application, and its companion supplement for Nutropin AQ (NDA
20-522/S013, should be APPROVED once adequate labeling text is agreed with the
sponsor. The sponsor will be reminded in the approval letter of their phase 4
commitments to highlight adverse reactions that occur in patients receiving the high dose
regimen in their annual report, their periodic reports, and any expedited reports.

CC:

HFD-510/Division File
HFD-510/Jenkins
HFD-510/King



)

From: Sue-Jane Wang, Ph.D. .
Senior Mathematical Statisuciaa
HFD-715

To: " File

Date: April 10, 2000

Subject: NDA 20-522 SE2-013, Nutropin AQ

The review performed by me of NDA# 19-676 SE2-016 supports the sponsor's
claim under this Nutropin AQ NDA supplement. No additional statistical review is
needed. All pertinent information for NDA# 20-522 SE2-013 may be cross-referenced
from the review performed for NDA# 19-676 SE2-016. A copy of the original review is
attached for the file.

Conouy 4\

cc: Archival NDA# 19-676 SE2-016

Archival NDA# 20-522 SE2-013
HFD-510/SMalozowski, RPerlstein
HFD-510/CKing, CSO
HFD-715/Chron, ENevius, TSahlroot, SWang
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This submission contains information that constitutes trade secrets and/or
is confidential within the meaning of the Federal Food, Drug, and Cosmetic
Act 21 U.S.C. §331 {j}), the Freedom of Information Act (5 U.S.C. §552(b]{4]
anc 18 U.S.C. Section 1905) and 21 CFR Sections 312.130, 314.430, 601.50,
anc 601.51 and may not be revealed or disclosed without the prior written
Iauh‘orization of Genentech, Inc.




DEPARTMENT OF HEALTH AND HUMAN SERVICES Form Approved: OMB No. 0910-0338

FOOD AND DAUG ADMINISTRATION Expirasce gm ;"m
APPLICATION TO MARKET A NEW DRUG, BIOLOGIC, FOR FDA USE ONLY
OR AN ANTIBIOTIC DRUG FOR HUMAN USE APPLICATION NUMBER

(Title 21, Code of Federal Reguiations, 314 & 601)

APPLICANT INFORMATION

NAME OF APPLICANT DATE OF SUBMISSION

Genentech, Inc. April 11, 2000
TELEPHONE NO. (Inciude Area Code) FACSIMILE (FAX) Number (incuce Area Code

(650) 225-1302 A9 ) (650) 225-1397

APPLICANT ADDRESS (Number. Sireet, Cily, State, Country, ZIP Code or Mai Code, | AUTHORIZED U.S. AGENT NAME & ADDRESS (Number, Street, City, Stats,
and U.S. License number # previously issued): ZIP Codle, teisphone & FAX number) IF APPLICABLE

1 DNA Way

South San Francisco, CA

94080-4990

PRODUCT DESCRIPTION

NEW DRUG OR ANTIBIOTIC APPLICATION NUMBER, OR BIOLOGICS LICENSE APPLICATION NUMBER (ff previously issued) NDA 20522, S-013

ESTABLISHED NAME (e.g., Proper name, USP/USAN name) PROPRIETARY NAME (frade name) \F ANY
{ __ _somatropin (xDNA origin) injection | :
CHEMICAL/BIOCHEMICAL'BLOOD PRODUCT NAME (i any) CODE NAME (1 any) *
recombinant human growth hormone ' .
DOSAGE FORM: STRENGTHS: ROUTE OF ADMINISTRATION:
liquid 10 mg vial subcutaneous injection

(PROPOSED) INDICATION(S) FOR USE:
replacement of endogenous GH in patients with adult GH deficiency

APPLICATION INFORMATION
APPLICAT!ON TYPE

(check one) X NEW DRUG APPLICATION (21 CFR 314.50) 0 ABBREVIATED APPLICATION (ANDA, AADA, 21 CFR 314.94)
O BIOLOGICS LICENSE APPLICATION (21 CFR part 601)
IF AN NDA, IDENTIFY THE APPROPRIATE TYPE @ 505 (d)(1) 0 505 (b)(2) Q so7

IF AN ANDA. OR AADA, IDENTIFY THE REFERENCE L!STED DRUG PRODUCT THAT IS THE BASIS FOR THE SUBMISSION
Name of Drug Hoider ot Approved Application

TYPE OF SUBMISSION

{check one) 0 ORIGINAL APPLICATION X} AMENOMENT TO APENDING APPLICATION [J RESUBMISSION
] PRESUBMISSION O ANNUAL REPORT [J ESTABUSHMENT DESCRPTION SUPPLEMENT 0 SUPAC SUPPLEMENT
[0 EFFICACY SUPPLEMENT [ LABELING SUPPLEMENT [ CHEMISTRY MANUFACTURING AND CONTROLS SUPPLEMENT O oTheER

REASON FOR SUBMISSION 13heling, and chemistry, manufacturing, and controls environmental assessment

PROPOSED MARKETING STATUS (check one) &) PRESCAIPTION PRODUCT (Rx) ] OVER THE COUNTER PRODUCT (OTC)

NUMBER OF VOLUMES susmrtep_1 - THIS APPLICATIONIS [ pareR (I _PAPER AND ELECTRONIC [ ELECTRONKC
ESTABLISHMENT INFORMATION

Provide locations of all manutacturing, packaging and control sites for drug substance and drug product (continuation sheets may be used il necessary). include name,
address, contact. telephone number, registration number (CFN), DMF number, and manufacturing Steps and/or type of testing (e.g. Final dosage form, Stability testing)
conducted at the site. Please indicate whether the site is ready for inspection or, if not, when it will be ready.

Genentech, Inc.

1 DNA Way

South San Prancisco, CA -

94080-4990

Cro;s H'ﬁe)rences (list related License Appﬂcauons, INDs, NDAs, PMAs, 510(k)s, IDEs, BMFs, and DMFs referenced in the current
application

FORM FDA 356h (7/97) Crassed by Elocwome Docwners SevenAJSOINIS. (301)443.240¢  EF
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This application contains the following items: (Check aif that apply)

1. Index
X | 2. Labeling (check one) X Oratt Labeling {J Final Printed Labeling
3. Summary (21 CFR 314.50 (c))
X | 4. Chemistry section
X A. Chemistry, manufacturing, and controls information (e.g. 21 CFR 314.50 (d) (1), 21 CFR 601.2)

B. Samples (21 CFR 314.50 (e) (1), 21 CFR601.2 (a)) (Submit only upon FDA's request)
C. Methods validation package (e.g. 21 CFR 314.50 (e) (2) (i), 21 CFR601.2)

. Nonglinical pharmacology and toxicology section {¢.9. 21 CFR 314.50 (d) (2), 21 CFR601.2)

. Human pharmacokinetics and bioavailability section (e.g. 21 CFR 314.50 (d) (3), 21 CFR 601.2)

. Clinical data section {e.g9. 21 CFR 314.50 (d) (5), 21 CFR 601.2)

5
6
7. Clinical Microbioiogy (.g. 21 CFR 314.50 (d) (4))
8
9

. Safety update report (e.g. 21 CFR 314.50 (@) (5) (vi) (b), 21 CFR 601.2)

10. Statistical section (e.g. 21 CFR 314.50 (d) (6), 21 CFR 601.2)

11. Case report tabulations (e.g. 21 CFR 314.50 (f) (1), 21 CFR 801.2)

12. Case report forms (e.g. 21 CFR 314.50 {f) (2), 21 CFR 601.2)

13. Patent information on any patent which claims the drug (21 U.S.C. 355 (b} or ()

14. A patent certfication with respect to any patent which claims the drug (21 U.S.C 355 (b) (2) or (j) (2) (A)) :

15. Establishment description (21 CFR Part 600, if applicabig)

16. Debarment certification (FD&C Act 306 (k)(1))

17. Field copy certification (21 CFR314.50 (k) (3))

18. User Fee Cover Sheet (Form FDA 3397)

19. OTHER (Specity)

CERTIFICATION

| agree to update tnis application with new safety information about the product that may reasonably affect the statement of contraindications,
warmngs, precaut:ons, or adverse reactions in the draft labeling. | agree to submit safety update reports as provided for by reguiation or as
requested by FDA. If this application is approved, | agree to comply with all applicable laws and regulations that apply to approved applications,
including, but not limited to the following:

Good manufacturing practice regulations in 21 CFR 210 and 211, 606, and/or 820.

. Biological establishment standards in 21 CFR Part 600.

. Labeling reguiations in 21 CFR 201, 606, 610, 660 and/or 809.

. Inthe case of a prescription drug or biological product, prescription drug advertising regulations in21 CFR 202.

Reguiations on making changes in application in 21 CFR 314.70, 314.71, 314.72, 314.97, 314.99, and 601.12.

. Regulations on Reports in21 CFR 314.80, 314.81, §00.80 and 600.81.

. Local, state and Federal environmental impact laws.

It xh:s appiication applies to a drug product that FDA has proposed for scheduling under the Controlied Substances Act | agree not to market the
product until the Drug Enforcement Administration makes a final scheduling decision.

The data and information in this submission have been review and, to the best of my knowledge are certified to be true and accurate.

Warning: a willfully faise statement is a criminal offense, U.S. Codae, titie 18, section 1001.

NOM e LN

SIGNATURE OF RESPONSIBLE OFFICIAL OR AGENT TYPED NAME AND TITLE Robert L. Garnick, Ph.D. |DATE
WLt V.P., Regulatory Affairs April 11, 2000
ADDRESS (Street. City. State, and ZIP Code) Telephone Number
1 DNA Way, South San Prancisco, CA 94080-4990 (650) 225-1202

Public reporting burden for this coliection of information is estimated to average 40 hours per responsae, including the time for reviewing
instructions, searching existing data sources, gathering and maintaining the data needed, and completing and reviewing the collection of

information. Send comments regardmg this burden estimate or any other aspect of this colliection of information, inciuding suggestions for reducing
this burden to:

DHHS, Reports Clearance Officer . An agency may not conduct or sponsor, and a
Paperwork Reduction Project (0910-0338) person is not required to respond to, a coliection of
Hubert H. Humphrey Building, Room 531-H information uniess it displays a currently vaiid OM8
200 Incependence Avenue, S.W. control number.- .

Washington, DC 20201

DO NOT RETURN this form to this

FORM FDA 356h (7/97)
PAGE 2



DEPARTMENT OF HEALTH AND HUMAN SERVICES Form Approved: OMB No. 0910-0338

FOOD AND DRUG ADMINISTRATION o O e o 2000,
APPLICATION TO MARKET A NEW DRUG, BIOLOGIC, FOR FDA USE ONLY
OR AN ANTIBIOTIC DRUG FOR HUMAN USE APPLICATION NUMBER

(Title 21, Code of Federal Regulations, 314 & 601)

APPLICANT INFORMATION

NAME OF APPLICANT DATE OF SUBMISSION

Genentech, Inc. March 21, 2000
TELEPHONE NO. (Inciude Area Code, F

( ) (650) 225-1202 ACSMRE (FAX) Number (Include Ares Code) (cc0) 2251397

APPLICANT ADDRESS (Numoer, Stroet, Cily, State, Country, ZIP Code or Mail Code. | AUTHORIZED U.S. AGENT NAME & ADDRESS (Number, Street, City, State,
and U.S. License number if previously issued): ZIP Code, telephone & FAX number) IF APPLICABLE

1 DNA Way

South San Francisco, CA

94080-4990

PRODUCT DESCRIPTION

NEW DRUG OR ANTIBIOTIC APPLICATION NUMBER, OR BIOLOGICS LICENSE APPLICATION NUMBER (I previously issued) NDA 20522, S-013

ESTABLISHED NAME (e.g., Proper name, USP/USAN name) PROPRIETARY NAME (trade name) IF ANY
| somatropin (rDNA oxigin) iniection = |
CHEMICALBIOCHEMICAL/BLOOD PRODUCT NAME (¥ any) CODE NAME (¥ any) 3
recombinant human growth hormone . '
DOSAGE FORM: STRENGTHS: AOUTE OF ADMINISTRATION:
liquid 10 mg vial subcutaneous injection

(PROPOSED) INDICATION(S) FOR USE:
replacement of endogenous GH in patients with adult deficiency

APPLICATION INFORMATION
APPLICATION TYPE

(check one) X NEW DRUG APPLICATION (21 CFR 314.50) O ABBREVIATED APPLICATION (ANDA, AADA, 21 CFR 314.94)
0O BIOLOGICS LICENSE APPLICATION (2t CFR pan 601)
IF AN NDA, IDENTIFY THE APPROPRIATE TYPE @ 505 (b) (1) O sos (2 O so7

IF AN ANDA, OR AADA, IDENTIFY THE REFERENCE LISTED DRUG PRODUCTTHAT IS THE BASIS FOR THE SUBMISSION
Name of Drug of Approved Application

TYPE OF SUBMISSION
{check one) T ORIGINAL APPLICATION X) AMENOMENT TO APENDING APPLICATION O ResuBMISSION
[ PRESUBMISSION [0 ANNUAL REPORT [ ESTABUISHMENT DESCRIPTION SUPPLEMENT [0 SUPAC SUPPLEMENT
[ EFFICACY SUPPLEMENT [0 LABELING SUPPLEMENT T CHEMISTRY MANUFACTURING AND CONTROLS SUPPLEMENT O otuer

AEASON FOR SUBMISSION response to request for information

PROPOSED MARKETING STATUS (check one) ] PRESCRIPTION PRODUCT (Rx) [0 OVER THE COUNTER PRODUCT (OTC)

NUMBER OF VOLUMES SuBMTTED_L THIS APPLICATIONIS ___ [X] PapeER (] _PAPER AND ELECTRONIC (] ELECTRONIC
ESTABLISHMENT INFORMATION

Provide locations of all manutacturing, packaging and control sites for dng substance and drug product (continuation sheets may be used if necessary). Include name,
address, contact, telephone number, registration number (CFN), DMF number, and manutacturing steps and/or type of testing (e.9. Final dosage form, Stability testing)
conducted at the site. Please indicale whether the site is ready for inspection or, i not, when it will be ready.

Genentach, Inc.

1 DNA Way

South San Prancisco, CA - -

94080-4990

Cro|sls F‘lieu)nneos (list related License Applications, INDs, NDAs, PMAs, 510(k)s, IDEs, BMFs, and DMFs referenced In the current
application

FORM FDA 356h (7/97) Crased by Elacwows Docwmam SwvicesUSDHMS. (301)443-203¢  EF
PAGE 1




This application contains the following items: (Check all that apply} .
1. Index

2. Labeling {check one) {3 Oran Labeling ] Final Printed Labeling

3. Summary (21 CFR 314.50 {c))

4. Chemistry section

A. Chemistry, manutacturing, and controls information (e.g. 21 CFR 314.50 (d) (1), 2% CFR 801.2)
B. Samples (21 CFR 314.50 (e) (1), 21 CFR601.2 (a)) (Submit only upon FDA's request)
C. Methods validation package (e.g. 21 CFR 314.50 (e) (2) (i), 21 CFR601.2)
5. Nonclinical pharmacology and toxicology section (e.g. 21 CFR 314.50 (d) (2), 21 CFR601.2)
6. Human pharmacokinetics and bioavailability section {e.g. 21 CFR 314.50 (d) (3), 21 CFR 601.2)
7. Clinical Microbiology (e.g. 21 CFR 314.50 (d) (4))
8
9

. Clinical data section (e.g. 21 CFR 314.50 (d) (5), 21 CFR 601.2)
. Safety update report (¢.g. 21 CFR314.50 (d) (5) (vi) {b), 21 CFR 601.2)
10. Statistical section (e.g. 21 CFR 314.50 (d) (6), 21 CFR 601.2)
11. Case report tabulations (e.g. 21 CFR 314.50 () (1), 21 CFR 601.2)
12. Case report forms (e.g. 21 CFR 314.50 (f) (2), 21 CFR 601.2)
X | 13. Patent information on any patent which claims the drug (21 U.S.C. 355 (b) or (¢))
X | 14. A patent certification with respect to any patent which claims the drug (21 U.S.C 355 (b) (2) or (§) (2) (A)) )
15. Establishment description (21 CFR Part 600, if applicable) .
16. Debarment certification (FD&C Act 308 (K)(1)) ) i
17. Field copy certification (21 CFR 314.50 (k) (3))
18. User Fee Cover Sheet (Form FDA 3397)
19. OTHER (Specify)

CERTIFICATION

| agree to update this apphcauon with new safety information about the product that may reasonably affect the statement of contraindications,
warnings, precautions, or adverse reactions in the draft labeting. | agree 10 submit satety update reports as provided for by regulation or as
requested by FDA. If this application is approved, | agree to comply with ali applicable laws and regulations that apply to approved applications,
including, but not limited to the following:
Good manutfacturing practice regulations in 21 CFR 210 and 211, 606, and/or 820.
. Biological establishment standards in 21 CFR Part 600.
- Labeling reguilations in 21 CFR 201, 608, 610, 680 and/or 809.

In the case of a prescription drug or biological product, prescription drug advertising regulations in 21 CFR 202.

Regutations on making changes in application in 21 CFR 314.70, 314.71, 314. 72, 314.97, 314.99, and 601.12.

Reguiations on Reports in 21 CFR 314.80, 314.81, 600.80 and 600.81.

. Local, state and Federal environmental impact laws.

it thns application applies to a drug product that FDA has proposed for scheduling under the Controlied Substances Act | agree not to market the
product until the Drug Enforcement Administration makes a final scheduling decision.

The data and information in this submigsion have been review and, to the best of my knowiedge are certified to be true and accurate.

Warning: a willfully faise statement is a criminal offense, U.S. Code, title 18, section 1001.

N RLN

SIGNATURE ac.&dr 1AL OR TYPED NAME AND TITLE  Robert L. Garnick, Ph.D. DATE
V.P., Regulatory Affairs March 21, 2000

ADDRESS (Street. City, State. and 2IP Code) | Telephone Number
1 DNA Way, South San Francisco, CA 94080-4990 (650) 225-1202

Public reporting burden for this collection of information is estimated to average 40 hours per response, including the time for reviewing
instructions, searching existing data sources, gathering and maintaining the data needed, and completing and reviewing the collection of

information. Send comments regarding this burden estimate or any other aspect of this collection of information, including suggmons tor reducing
this burden to:

DHHS, Reports Clearance Officer " An agency may not conduct or sponsor, and a
Paperwork Reduction Project (0910-0338) . person is not required to respond {0, a collection of
Hubert H. Humphrey Building, Room 531-H information unless it displays a currently valid OMB
200 Independence Avenue, S.W. control number.
Washington, DC 20201 -

| Ple NOT RETURN this form to this a

FORM FDA 356h (7/97)
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Form Approved: 0-0338
DEPARTMENT Of HEALTH AND HUMAN SERVICES Expiration Date: wngg;

.FOOD AND DRUG ADMINISTRATION See OMB Staternent on last page.
APPLICATION TO MARKET A NEW DRUG, BIOLOGIC, OR AN FOR FDA USE ONLY
ANTIBIOTIC DRUG FOR HUMAN USE PPCATON R

(Title 21, Code of Federal Regulations, 314 & 601)

APPLICANT INFORMATION

NAME OF APPLICANT DATE OF SUBMISSION
Genentech, Inc. June 24, 1999
TELEPHONE NO. (Include Area Code) FACSIMILE (FAX) Number (include Area Cods)
(650) 225-1202 (650) 225-1397

APPLICANT ADDRESS (Number, Street, City, State, Country, ZIP Code or Mai Code, and AUTHORIZED U.S. AGENT NAME & ADDRESS (Numoer, Streer, Cay, State,
U.S. License number il praviously issued): ZIP Cods, teiephone & FAX number) IF APPLICABLE

1 DNA Way

South San Francisco, California, USA  94080-4990
License 1048

PRODUCT DESCRIPTION

[NEW DRUG OR ANTIBIOTIC APPLICATION NUMBER, OR BIOLOGICS LICENSE APPLICATION NUMBER (f previously issued) NDA 20-522

ESTABLISHED NAME (e.q., Proper name, USPAUSAN name) ROPRIETARY (trade name) IF ANY .
somatropin (rDNA origin) ini Nutropin AQ® - =
HEMICA HEMICAL/BLI NAME (7 ay)
recombinant human growth hormone . CODE NAME (if any)

M: STRENGTHS: ROUTE OF ADMINISTRATION:
liquid 10 mg vial subcutaneous injection
(PROPOSED) INDICATION(S) FOR USE:

qrowth failure due to a lack of endogenous growth hormone

PLICATION INFORMATION

fi.ﬁfd(“%ﬁ.','o“ TYPE B NEW DRUG APPLICATION (21 CFR 314.50) 0 ABBREVIATED APPLICATION (ANDA, AADA, 21CFR 314.94)
1 BIOLOGICS LICENSE APPLICATION (21 CFR part 601)
iF AN NDA, IDENTIFY THE APPROPRIATE TYPE | 505 () (1) 0 505 (b} (2) osw

IF AN ANDA, OR AADA, IDENTIFY THE REFERENCE LISTED DRUG PRODUCT THAT IS THE BASIS FOR THE SUBMISSION
Name of Drug of Approved Appiication

TYPE OF SUBMISSION
(check one) 0 ORIGINAL APPLICATION 3 AMENDMENT TO A PENDING APPLICATION 0 RESUBMISSION
O PRESUBMISSION 0 ANNUAL REPORT O ESTABLISHMENT DESCRIPTION SUPPLEMENT D SUPAC SUPPLEMENT
) EFFICACY SUPPLEMENT B LABELING SUPPLEMENT [ CHEMISTRY MANUFACTURING AND CONTROLS SUPPLEMENT Q OTHER
REASON FOR SUBMISSION
To add additional pubertal dose 10 label
PROPOSED MARKETING STATUS (check one) m PRESCRIPTION PRODUCT (Rx) O OVER THE COUNTER PRODUCT (OTC)
NUMBER OF VOLUMESSUBMITTED _____ ' I THISAPPLICATIONIS  ® PAPER Q0 PAPER AND ELECTRONIC 13 ELECTRONIC

ESTABLISHMENT INFORMATION

Provide locations of all manuf and control sites for drug substance and drug product (continuation sheets be used il necessary). Include name,
address, cortact, telephone ntaumgm regnmnonw‘gnurma(cm). DMF_ number, mmﬁnwmmmdm"%.g. Final dosage form, Stability testing)
conducted at the site. Heaumwewhwmmcrm inspection or, if - .
GENENTECH, INC.

1 DNA WAY

SOUTH SAN FRANCISCO, CALIFORNIA 94080-4990

.NWOMNWUWWND&NDMMNNK)&DB , BMFs, and DMFs refer referenced in the current
P n

DA 19676, IND 27,603

hﬂ. ———
FORM FDA 3504. (7/97) Crested by Elecsronic DoauTIn SercesUSDHHS: (301) 443-2454 EF
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This application contains the following items: (Check all that apply)

1. Index

2. Labeling (check one)

& Oraft Labeling ] Final Printed Labeting

3. Summary (21 CFR 314.50 (c))

4. Chemistry Section

A. Chemistry, manufacturing, and controis information (e.g. 21 CFR 314.50 (d) (1), 21 CFR 601.2)

B. Samples (21 CFR 314.50 (e) (1), 21 CFR 601.2 (a)) {Submit only upon FDA's request)

C. Methods validation package (e.g. 21 CFR 314.50 (e) (2) (i), 21 CFR 601.2)

Nonclinical pharmacology and toxicology section (e.g. 21 CFR 314.50 (d) (2), 21 CFR 601.2)

Human pharmacokinetics and bioavailability section (e.g. 21 CFR 314.50 (d) (3), 21 CFR 601.2)

Clinical data section (e.g. 21 CFR 314.50 (d) (5), 21 CFR 601.2)

ITEM 8.E: Phase | and Il Final Reports

S

6.

7. Clinical Microbioloqy (e.g. 21 CFR 314.50 (d) (4))
= .

9

Satety update report (e.g. 21 CFR 314.50 (d) (5) (vi) (b), 21 CFR 601.2)

10. Statistical section (e.g. 21 CFR 314.50 (d) (6), 21 CFR 601.2)

11. Case report tabulations (e.g. 21 CFR 314.50 (f) (1), 21 CFR 601.2)

12. Case reports forms (e.g. 21 CFR 314.50 (f) (2), 21 CFR 601.2)

13. Patent information on any patent which claims the drug (21 U.S.C. 385 (b} or (¢))

14. A patent certification with respect to any patent which claims the drug (21 U.S.C. 355 (b) (2) or (j) (2) (A))

15. Establishment description (21 CFR Part 600, if applicable)

16. Debarment centification (FD&C Act 306 (k) (1))

17. Field copy certification (21 CFR 314.5 (k) (3))

18. User Fee Cover Sheet (Form FDA 3397)

19. OTHER (Specily}

CERTIFICATION

nciuging, but not kmited to the following:

5. Reguiatons on making

1. Good manutactunng practice reguiations in 21 CFR 210 and 211, 608, and/or 820.
2. WMM'I\Z‘!CFRP&GOO.

3. Labeiing reguiations in 21 CFR 201, 606, 610. 660, and/or 809.

4. In the case of a prescnplion drug or biclogical product,

prescription drug advertising in21 CFR 202

changes in appiication in 21 CFR 314.70, 314.71, 314.72, 314.97, 314.99, and 601.12.

6. Rmmmmnzwmausosuu 600.80 and 600.81.

7. Local, state and Federal enviconmental impact laws.
if thus application applies to a drug product that FDA has proposed for scheduiing under the Controlied Substances Act | agree not 10 market the
product untl the Drug Enforcement Admnistation makes a final scheduling decision.
The data and information in this subression have been reviewed and, 10 the best of my knowiedge are certified 10 be true and accurate.
Waming: a willfully faise statement is 3 ciminal offense, U.S. Code, title 18, section 1001.

lagrutommsammmmmmtnMmewmmude
wamings, precautions, or adverse reactions in the draft labeling. | agree to submit safety update reports as provided for by regulation or as
mquestadbyFDA if this appiicanon is approved, | agree to comply with all applicable laws and regutations that apply to approved applications,

SIGNATUR R | FFCIAL OR AGENT TYPED NAME AND TITLE DATE
7_ 7 Robert L. Gamici, Ph.D., Vice President, Regutatory Affairs June 24, 1999
[ADORESS (Streex, City, State, and ZIP code) Telephone Number
1 DNA Way, South San Francisco, CA 94080-4990 (650) 225-1202

reducing this burden to:
'4S. Reports Clearance Officer
work Reduction Project (0910-0338)
s H. Humphrey Building, Room 531-H
<) Independencs Avenue, S.W.
'Washington, DC 20201

An agency may not conduct or sponsog, and a

person is not requined fa respond o, a collection of
information unless it displays a cumently vaid OMB

control number.

Please DO NOT RETURN this form to this address

Public reporting burden for this collection of information is estimated 10 average 40 hours per response, incuding the time for reviewing
inspuctions. searching exsting data sources, mwmmmmnmmmmmd
informaton. Send comments regarding this burden estimate or any other aspect of this collection of information. induding suggestions for

FORM FDA 356h (7/97)
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